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DOMINANT AEROALLERGENS AND DEMOGRAPHIC FACTORS ASSOCIATED
WITH ASTHMA AND ALLERGIC RHINITIS

Telia A.

Thilisi State Medical Universit, Department of Allergology and Clinical Immunology, Georgia

Allergic diseases are caused by hyperactivity of the Th2 profile
of the adaptive immune system. This hyperreactivity is formed
by the overproduction of IgE antibodies [1,2]. IgE antibody-
induced diseases have increased significantly in recent years [3]
and are related to many factors. Bronchial asthma and allergic
rhinitis are among such multifactorial disorders. Therefore, spe-
cial attention is paid to studying these factors, especially since
the results of studies conducted in this direction are quite dif-
ferent. That, in turn, complicates the decision to diagnose these
diseases and conduct immunotherapy [7]. Georgia’s geographi-
cal and climatic peculiarities indicate the importance of study-
ing the clinically significant factors associated with asthma and
allergic rhinitis [18]. Thus, our study aimed to identify the domi-
nant allergens in children and adults with asthma and allergic
rhinitis and investigate the influence of demographic factors on
sensitization to these allergens. The study was conducted using
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the “cross-sectional” protocol. Nine hundred sixty-four patients
aged 6-60 years with asthma and allergic rhinitis were studied.
The study was conducted using the “cross-sectional” protocol. It
included 964 patients with asthma and allergic rhinitis. Specific
IgE antibodies were detected by semi-quantitative immunoblot-
ting using standard 30 respiratory allergens.

Material and methods. The study was conducted using the
“cross-sectional” protocol. It included 964 patients registered
with the clinical databases of the Department of Allergology and
Clinical Immunology of TSMU (Tbilisi Medical State Univer-
sity) in 2015-2018, 501 of whom had bronchial asthma (51.9%)
and allergic With rhinitis 463 (48%). Their ages ranged from 6 to
69 years (mean age 22.7 years). Of these, 53 1-male, 433-female
(ratio 1.2) most common age 17-28 years. The GINA (Asthma)
and ARIA (Rhinitis) guidelines were used to diagnose asthma
and allergic rhinitis.
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The probable dominant factors (sex, age, residence, geo-
graphical region, genetic predisposition) responsible for allergy
sensitization were also identified through a patient survey. Spe-
cific IgE antibodies were detected by semi-quantitative immu-
noblotting using standard 30 respiratory allergens (panel-REF-
N-A1125). With quantitative and qualitative sensitivity assess-
ments, antibody titers were determined using a special scanner
Improvio-C (MEDIWISS-Analytic Gmbh). The diagnostic pan-
el used during the test (“Panel 30 Resp -A”) contained 30 “ma-
jor” standard respiratory allergens (D1-D.pteronyssinus, D2-D.
pharinae, D70-Acarus siro, [1-Honey bee venom, 13-Common
wasp, [6-Cocroach German, T2-Alder, T3- Birch, T4-Hazel,
T7-Oak white, Gx-Mixed grass, G12-Rye(pollen), W1-Rag-
weed, W2-Ragweed short, W6-Mugwort, W7-Oxey daisy, W9-
Plantain, W20-Nettle, W206-Camomile, K82-Latex, M1-Peni-
cillium notatum, M2-Cladosporium herbatum, M3-Aspergillus
fumigatus , M6-Alternaria alternata, E1-Cat epithel, E3-Horse
epithel, E5-Dog epithel, E6-Guinea pig epithel, E82-Rabbit epi-
thel, E84-Golden hamster epithel). IgE antibody concentrations
were assessed in IU / ml units, and the degree of sensitization
was assessed by a seven-point system, respectively: negative,
class-0 (0.00-0.34 TU / ml); Marginal, Class-1 (0.35-0.69 IU /
ml); Slight increase, class-2 (0.70-3.49 IU / ml); Sharp increase,
class-3 (3,50-17,49 IU / ml); High, Class-4 (17.5-49.9 U / ml);
Very high, class-5 (50-100 IU / ml); Extremely high, class-6 (>
100 IU / ml).

Database creation, sorting and statistical analysis were per-
formed by Microsoft Excel 2010, SPSS 21. These “packages”
were applied to perform descriptive statistics, compare variables
with the T-test, Forest plot analysis, and calculate the Odds Ratio
using a random effect model with a 95% confidence interval.

Results and discussion. 964 patients with bronchial asth-
ma and allergic rhinitis underwent 28,920 tests using a stan-
dard panel (“Panel 30 Resp-A”) with 30 major respiratory

allergens. Of these, 19830 (70.7%) were negative, and 8200
(29.3%) were positive. Analysis of positive tests revealed ten
main allergens associated with asthma and rhinitis (D1, D2,
D70, GX, W20, M2, M6, E3, E5, E6), with the most positive
results. The following trends were revealed by the intensity,
numerical and class evaluation of susceptibility to these al-
lergens (Fig. 1).

IgE antibody levels (classes) in asthma and rhinitis
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Fig. 1. Boundaries of IgE antibodies to respiratory allergens

In particular, from a total of 8200 positive tests, a clinically
significant (marginal and higher) increase in specific IgE an-
tibodies was observed in the following decreasing sequence:
slight increase - (Class-2) 6114 (74.6%); Significant increase
(Class-3), 1035 (12.6%); Marginal increase (Class-1), 1035
(12.6%); Extreme Increase (Class-6), 17 (0.21%); Very strong
increase (Class-5), 2 (0.02%); Strong increase (Class-4), 0%.
Figure 1. Figure shows the concentrations of specific IgE anti-
bodies (UI / ml) to the airborne allergens in the Panel 30 Resp
—A by classes.
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Fig. 2. Comparison of mean concentrations of allergen-specific IgE antibodies (Ul/ml)
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Fig. 3. Comparison of mean IgE antibodies (Ul/ml) of each allergen with mean of all dominant allergens
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6.1.1 demographic data (asthma)

1.1 mMEn vs wormen 265 5 236 501 253%
1.2 urban vs maral 325 am 234 501 250%
1.3 westvs east comparison 266 S 235 501 253%
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Total evenis 1212 100

Heterogenaity, Tau®= 0.04; Ch*= 1043 &= 3 (P =002 F=F1%

Test for overall effect Z= 3.48 (P = 0.0005)

6.1.2 demographic data (rhinitis)

1.1 men vs women 242 463 22 463 250%
1.2 urban vs mral 258 483 204 463 250%
1.3 westvs east comparison 216 463 24F 463 250%
1.4 FH posilive vs negative 259 463 204 463 250%
Subtotal [95% CI) 1852 1852 100.0%
Total evenis arG are

Heleraganaity Taw®= 011, Chif= 2138, df= 3 (P = 0.0001), P= B6%
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6.1.3 demographic data

2.1 asthma vs rhinitis age 612 216 M 135 463 152%
1.2 asthma vs rhinitis age 12-18 54 M M7 463 148%
2.3 asthma vs rhinitis age 18-25 27 &M 54 463 1471%
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2.5 asthma vs rhinitis age 35-45 49 sM 45 4683 145%
2.6 asthma vs rhinitis age 45-55 48 5D 17 463 136%
2.7 asthma vs rhinitis age 55-65 8 M 12 463 129%
Subtotal (95% CI) 3507 3241 100.0%
Total ewvenis 51 443

Heterogeneity, Tau®= 057, Chi*= 86,49, df = 6 (P < 0.00001); ®= 93%

Test for overall effect Z= 0.44 (P = 0.6B)
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Fig. 4. Frequency of demographic risk factors in patients with asthma and allergic rhinitis

Statistical verification of the results obtained from the presented
graphic data (comparison with each other) was performed using
blobbograms, calculation of mean differences in IgE antibody con-
centrations (MD-Mean Difference) and correlation (random effect
model, 95% confidence interval). On the first blobbogram (Fig. 2),
a statistically significant increase in the mean concentrations of IgE
antibodies (Ul/ml) to each dominant allergen was observed in only
six allergens (in descending order: D1, D2, Gx, D70, E3, and W20).

Comparison of the mean data of each allergen with the mean
values of all allergens also revealed 5 (D1, D2, Gx, D70, M6)
dominant allergens, for which the level of IgE antibodies was
exceptionally high (Fig. 3).

Thus, individuals with allergic rhinitis and bronchial asthma
were found to be predominantly sensitized to allergens of house
dust mites (D1, D2, D70), mixed grasses (Gx), fungi (M2, M6, E3),
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and nettle (W20). A particular increase in specific IgE antibodies
from these allergens was observed against the mite and herb aller-
gen (D1, D2, D70, Gx). Analysis of demographic data of patients
sensitized to these dominant allergens (sex, age, place of residence,
geographical location, genetic predisposition) also revealed an
association of dominant demographic factors with both diseases
(asthma and allergic rhinitis) and individual allergens.

Most people with asthma were genetically predisposed to atopic
diseases, and they are women living in cities in western Georgia.
Most of the patients with allergic rhinitis were genetically predis-
posed to atopic states and living in east Georgia. Depending on age,
asthma was more common in people aged 6-12, 25-35, 45-55, and
55-65, but allergic rhinitis - between the ages of 12-18 and 18-25
(Fig. 4). This data reveals that these dominant factors may affect
the qualitative and quantitative indicators of allergen sensitization.
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Distribution of asthma and rhinitis in age groups [n}

Fig. 5. Incidence of asthma and allergic rhinitis in age groups

This tendency was especially pronounced in patients sensi-
tized to mites and fungi (D1, D2, D70, M2, M6). Even in indi-
viduals sensitized to mixed herbs and nettles, no tendency was
detected according to demographic factors. In addition, patients
sensitive to nettle (W20) were predominantly rural villagers in
western Georgia. This tendency was especially pronounced in
patients sensitized to mites and fungi (D1, D2, D70, M2, M6).
Even in individuals sensitized to mixed herbs and nettles, no
tendency was detected according to demographic factors. In ad-
dition, patients sensitive to nettle (W20) were predominantly
rural villagers in western Georgia (Fig. 3 and Fig. 4).

The results of our study were consistent with other studies that
confirmed that patients with bronchial asthma and allergic rhini-
tis are sensitive to indoor and outdoor allergens, of which house
dust mites and fungi are particularly relevant [21-24]. That is al-
lergens whose growth and development depend on air humidity,
ventilation, and the presence of carpets and plants in the home
[8, 9] and the geographical location and time spent by the patient
in the home environment [18]. As in our neighbouring countries
Turkey and Iran [28], and seven multicenter studies conducted
in 16 European countries, these allergens predominated among
the allergens causing asthma and allergic rhinitis [26,27].

Perhaps that is why sensitization against mites and fungi has
been detected more often in western Georgia. (This is a humid
subtropical region of the sea, where the average annual rela-
tive humidity reaches 80-82%. [10] (Best humidity is 75-80%).
Similar results have been observed in Iran (Bushehr Province)
[12, 17], Japan [13], Singapore, Malaysia and Thailand [14-16],
where the relative humidity fluctuates between 80-90%. As for
plant dust (mixed grasses and nettle) allergens, which ranked
third (after mites) among the dominant allergens in our study,
sensitization to them was more common in people living in east-
ern Georgia. In a region characterized by a transition from a sub-
tropical continental climate to a sea climate, the average annual
relative humidity is relatively low, reaching 65-70%. These data
more or less agree with the opinion of other authors, according
to which the concentration of allergic plant dust increases in spe-
cific bioclimatic regions [25].

The relationship between sensitization to dominant allergens
and demographic factors has been studied in numerous studies.
Due to different research designs and study populations, these
results are quite different [30]. For example, in China, Taipei, In-
donesia, and Korea, the incidence of tick-borne sensitization is
much higher in urbanized areas (80-90%) than in non-urbanized
regions (60-80%) [29]. Age-related tendencies of sensitization to
dominant allergens have not been identified in our study, which is
in complete agreement with the data of other authors who have also
obtained inconsistent results. For example, in Taiwan (China), dust
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mite sensitization was more common in people over the age of 70
(compared to 40 years of age [31], and in Korea, conversely, in
those aged 1020 years compared to 60 years of age [32].

According to various studies, genetic predisposition to atopic
diseases is one of the most essential factors in sensitization to
aeroallergens (85%) [33,34]. This data entirely agrees with the
results of our study, which showed that high sensitivity to all
dominant allergens was associated with hereditary.

Thus, airborne allergens are the essential allergens causing al-
lergic diseases of the upper and lower respiratory tract (asthma
and rhinitis). Among them, house dust mites, fungal and grass
dust allergens are especially prominent. That is allergens whose
concentration depends on climatic factors (humidity and tem-
perature). The study confirmed that sensitization towards these
dominant allergens is facilitated by such dominant demographic
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Consid-
eration of dominant etiological and demographic factors is es-
sential for the successful diagnosis and treatment of respiratory
allergies. Since most of the studies in the literature are based on
different methodologies and are characterized by relatively high
heterogeneity, it is advisable to conduct additional studies in this
area to clarify some of the findings further.
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SUMMARY

DOMINANT AEROALLERGENS AND DEMOGRAPHIC
FACTORS ASSOCIATED WITH ASTHMA AND ALLER-
GIC RHINITIS

Telia A.

Thilisi State Medical Universit, Department of Allergology and
Clinical Immunology, Georgia

Allergic diseases are caused by hyperactivity of the Th2 pro-
file of the adaptive immune system. The overproduction of IgE
antibodies forms this hyperreactivity. Asthma and allergic rhini-
tis belong to this type of multifactorial hypersensitivity disease.
The study of the factors contributing to the formation and de-
velopment of these diseases is of great clinical importance. Dif-
ferent studies interpret the influence of these factors on allergic
diseases differently. Our study aimed to identify the dominant
allergens in children and adults with asthma and allergic rhinitis
and investigate the influence of demographic factors on sensi-
tization to these allergens. 964 patients with bronchial asthma
and allergic rhinitis were tested for the presence of sensitization
to respiratory allergens. Of these, 203 patients showed positive
tests. Most often, positive results were observed against house
dust mites, fungi and mixed-grass allergens. Such outcomes
were prevalent in patients living in eastern, compared to western
Georgia. The study confirmed that sensitization towards these
dominant allergens is facilitated by such leading demographic
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Suc-
cessful diagnosis of respiratory allergies and treatment and pre-
vention is impossible without considering the dominant etiologi-
cal and demographic factors. The heterogeneity of replication
studies in the literature suggests that it is advisable to continue
them further.

Keywords: demographic factors, respiratory allergies,
asthma, allergic rhinitis.

PE3IOME

JOMUHUPYIOIIUE ADPOAJIJIEPTEHBI U JIEMOTI PA-
OUUYECKHUE ®AKTOPBI, CBSI3AHHBIE C ACTMOM U
AJUIEPTUYECKUM PUHUTOM

Temns AL

Téunucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL YHUGepCUmen,
Kagheopa aniepeono2uu u KIUHU4eckol ummynonroeuu, 1 pysus

Annepruueckue 3a001eBaHUS BbI3BaHbI THIIEPAKTUBHOCTHIO
npo¢uist Th2 amantuBHOI MMMYyHHO#T cucteMsl. 130bITOUHOE
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npousBozcTBo antuten IgE ¢opmupyer runeppeakTHBHOCTb.
AcTMa M aJUIeprUuecKUil PUHHAT OTHOCSTCS K THITy 3aboJeBa-
HHUS MHOTO(AKTOPHOM THUIEPYyBCTBUTEIBHOCTH. M3ydeHue
(axTopoB, crocoOCTBYOMNX (GOPMUPOBAHUIO U PA3BUTHUIO YKa-
3aHHBIX 3a00JI€BaHUH, KIMEET OOJIBIIOE KIMHHYECKOE 3HAYEHUE.
Paznuunble uccae0BaHUs IO-Pa3sHOMY HHTEPIIPETUPYIOT BIMA-
HHE 9THX (aKTOPOB Ha aJUIEPrUUeCKHe 3a00JICBaHMSI.
[TpoBeneHHOE HCCIIeJOBAHUE HAMPABICHO HA BBISIBICHHUE JI0-
MHHHPYIOIIHUX AJUIEPIeHOB Y JeTel U B3POCIBIX C aCTMOIl U aj-
JICPru4y€CKUM PUHUTOM, a TAKXKC Ha U3YUCHUE BIIUSAHUSA JEMO-
rpaduueckux (GakTopoB HA CEHCHOMIIM3ALMUIO K ATUM ajuiepre-
HaM. 964 naiyeHTa ¢ OpOHXHAIBHON aCTMOH U aJlIepruuecKuM
PUHUTOM HPOTCCTUPOBAHBI HA HAJIAYUEC CeHCI/I6I/IJ'lI/I3aLIPIl/I K
pecniuparopubiM ajuiepreHam. M3 nux 203 nanueHTa nokasaiu

IMOJIOKUTECIIbHBIC TECTHI. HOJ’[O)KI/ITGJ'II)H])IG pesyanaTbl qalie Ha-
OJIFOANTICH B OTHOIICHUH KJICIICH JTOMAINIHEH MbUTH, TPUOOB
QJJIEPTeHOB CMELIaHHBIX TpaB. Takue ucxozs! npeobnasany y na-
LIMEHTOB, ’KUBYILHX B BOCTOUHOH I py31u B cpaBHEHNM C 3amaiHON
I'py3ueit. UccenoBanue mOATBEPANIIO, YTO CCHCHOMIN3ALNH K
9THM JOMUHHPYIOLIUM aJUIEPreHaM CHOCOOCTBYIOT TakHe Be-
JyIIue JeMorpapuyecKkiue XapakTepUCTHKHU, KaK TeHeTHYecKast
IPEIPACHOIOKEHHOCTh K aTONMYECKUM 3a00JIeBaHUSIM, IPO-
KMBaHHE B TOPOACKHUX pailoHAX, 0COOCHHOCTH reorpaguyecKux
PErHOHOB. YCIeIIHasi JUarHOCTHKA PECIUPATOPHON ajulepruu,
ee JIeUeHHE U NMPOQUIAKTHKA HEBO3MOXKHBI 0€3 yueTa JIOMH-
HHUPYIOLINX 3THOJIIOTMYECKUX M AeMorpapuyeckux (akTopoB.
Pa3zHOpOIHOCTE MCCIIENOBAHUM PEIUIMKALMM B JINTEpaType Ho-
3BOJISIET MTPEATIOJIOKUTD, YTO UX LEJIECO00Pa3HO MPOJOJIKUTb.
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